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Introduction {#sec1-1}
============

Anemia is a disorder characterized by the reduction in the number of red blood cells and/or hemoglobin (Hb) level.^[@ref1]^ Iron deficiency anemia (IDA) is the most common cause of childhood anemia. IDA is still a common public health problem affecting a large number of children and women in developing countries. It affects 24.8% of the World population.^[@ref2]^ The most common cause of IDA is a rapid growth of iron requirements due to insufficient iron intake and blood loss.^[@ref3]^ Patients with IDA have taken oral elemental iron (3-4 mg/kg/day) as a therapy. Response to iron treatment is very important in children with IDA. When being refractory to iron treatment at follow up or when episodic erythrocyte transfusion have been need due to hemoglobin decreasing, idiopathic pulmonary hemosiderosis (IPH) should be considered as a differential diagnosis without pulmonary symptoms. Actually, IPH is an infrequent pulmonary disease characterized by a triad of hemoptysis, iron-deficiency anemia and diffuse parenchymal infiltrates owing to bleeding into the alveolar of pulmonary.^[@ref4]^ However, the diagnosis of IPH have been delayed, because pulmonary hemorrhages and hemoptysis is rare in children and the absence of respiratory symptoms in children has been also canalized to look for other causes of IDA like cystic fibrosis, congenital heart diseases, malignancies, and gastrointestinal pathologies.^[@ref5],[@ref6]^ We report 5 pediatric cases of IPH, who presented with IDA for a long time without having severe pulmonary findings.

Case Report {#sec1-2}
===========

We have reported to clinical findings and laboratory of our five cases below ([Table 1](#table001){ref-type="table"}). Despite the patients had pallor, iron deficiency anemia at diagnosis, they had not pulmonary symptoms such as hemoptysis, dyspnea, wheezing. Three of them had cough. The common feature of all our patients is having not pulmonary symptoms and following for a long time due to iron deficiency anemia before determining to pulmonary hemosiderosis. Mean Corpuscular Volume (MCV) was low at all of them. Iron was low at four patients. Total Iron Binding Capacity was high at all of them. Ferritin was low at three patients.

Chest radiographs revealed diffuse reticulonoduler shadows in all patients. Computerized tomography (CT) revealed diffuse ground-glass opacities, consolidation, increased density ([Figure 1](#fig001){ref-type="fig"}). The diagnosis was confirmed by the detection of hemosiderin-laden macrophages in bronchoalveolar lavage fluid (BAL) and gastric aspirate.

Once the diagnosis of pulmonary hemosiderosis was confirmed, patients were administered oral prednisolone at a dose of 2 mg/kg/day for 2 weeks if they presented during acute phase. In addition, a milk free diet was recommended for all patients. Steroids were gradually tapered, if possible, over a period of 4 to 6 weeks after the initial 2-week period of treatment. Minimum dose of steroid was maintained during having their normal hemoglobin value, follow up.

Discussion {#sec1-3}
==========

Firstly, IPH, a rare pulmonary disorder, was described in 1931, as a triad of hemoptysis, iron deficiency anemia and diffuse parenchymal infiltrates on chest X-ray.^[@ref7]^ While the incidence of IPH in children is 0.24-1.23 case per million, the mortality rate of its is higher than 50%^.8^ Altogether, 80% of cases occur in children, most of them being diagnosed in the first decade of life. IPH commonly occurs in children below the age of 10 years; frequently between the ages of 1-7 years.^[@ref7]^ The diagnosis of IPH is delayed due to showing the variable clinical presentation in children especially.^[@ref9]^ According to the literature, diagnosis ages of our patients were quite too late. In the study by Kabra *et al*., the mean gap between onset of symptoms and diagnosis was 30 months.^[@ref10]^.The passing time for diagnosis in our brief report was 36, 12, 6, 14 and 12 months, respectively. This delay in diagnosis may be due to absence of classical triad, an silent onset and lack of awareness about the disorder. Although the passing time for diagnosis in one of our patients was too short owing to having the usual triad of hemoptysis, iron deficiency anemia and reticulonoduler findings on chest X-ray. The diagnosis time of another was too late for having not classical triad. Clinical onset varies significantly from acute, fulminant hemoptysis, to chronic cough and dyspnea, repetitive hemoptysis, fatigue, or only asymptomatic anemia.^[@ref11]^ In adults, the respiratory symptoms can be more pronounced, while in children failure to thrive and anemia (and less often hemoptysis) can be the presenting findings.^[@ref12]^ In the study by Kabra *et al*., patients having the diagnosis of pulmonary hemosiderosis were determined cough (100%), hemoptysis (58%), and dyspnea (85%); iron deficiency anemia (100%); respectively (10). All of our patients had iron deficiency anemia. In addition, pulmonary findings were not significant in our patients.

The most laboratory abnormality was anemia, present in 100% patients.^[@ref13]^ It is probably due to not only to the lack of hemoptysis, but to the fact that iron deficiency anemia may be the first and the only manifestation of IPH.^[@ref14],[@ref15]^ In our patients, the atypical clinical manifestations included presenting with severe anemia are repeated blood transfusions and absence of hemoptysis in four of patients. Our patients had iron deficiency anemia as a only manifestations of IPH. The sideropenic (transferrin saturation\<40%), microcytic (MCV\<80 fL) anemia is the result of diffuse alveolar hemorrhage. Plasma ferritin level can elevated because of the alveolar synthesis and release into the circulation and do not reflect the iron deposits of the body.^[@ref15]^ In the our study, all of them had the decreased transferrin saturation and MCV. In contrary of literature, three of our patients had the hypoferritinemia.

Pulmonary involvement may not been found clinically at the onset of IPH. Chest X-ray may present normally.^[@ref16]^ Our patients demonstrated reticulonodular infiltrates on chest imaging, although they had not hemoptysis and pulmonary symptoms. Ground-glass opacities, patchy infiltrates, consolidation had also been detected at the thorax CT. The diagnosis of IPH is detected to hemosiderin-loaded macrophages into bronchoalveolar lavage (BAL) fluid, gastric lavage fluid or sputum.^[@ref12]^ But the gold standard for diagnosis has been considered to be lung biopsy.^[@ref17]^ First case of our patients had hemosiderin-loaded macrophages in gastric aspirate, while other of them had hemosiderin-loaded macrophages in bronchoalveolar lavage. In the present study gastric aspirate had a sensitivity of 30% while BAL had a sensitivity of 92%.^[@ref12]^

Systemic corticosteroids are the first line treatment for acute alveolar hemorrhage. Long-term steroid therapy may also reduce morbidity and decrease mortality.^[@ref4],[@ref12]^ In our patients, we decided to use prednisolone to control the acute findings. Especially, anemia of the our patients was improved with using steroid treatment.

Conclusions {#sec1-4}
===========

In conclusion, the five pediatric cases admitted with iron deficiency anemia did not responded good to the iron therapy. However, they were successfully diagnosed with IPH in spite of not having pulmonary symptoms, due to the presence of hemosiderin-laden macrophages in BAL and gastric lavage fluid, and thanks to the radiological findings of chest X-ray and thorax CT.

We can therefore conclude that IPH must be investigated in patients with iron deficiency anemia who don't respond to iron therapy, despite having no pulmonary symptoms.

![Chest imaging demonstrated reticulonodular infiltrates and thorax computed tomography showed ground-glass opacities, patchy infiltrates and consolidations.](hr-9-2-7048-g001){#fig001}

###### 

Clinical profile and laboratory of patients with idiopathic pulmonary hemosiderosis.

                                                    Case 1                                                     Case 2                                                   Case 3                                                   Case 4                                                                                           Case 5
  ------------------------------------------------- ---------------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------- ------------------------------------------------------------------------------------------------ ----------------------------------------------------------
  Sex                                               Female                                                     Male                                                     Male                                                     Female                                                                                           Male
  Age at diagnosis (year)                           11                                                         9                                                        14                                                       7                                                                                                2
  Hemoptysis                                        \-                                                         \-                                                       \+                                                       \-                                                                                               \-
  Dyspnea/breathlessness                            \-                                                         \-                                                       \-                                                       \-                                                                                               \-
  Cough                                             \+                                                         \-                                                       \+                                                       \-                                                                                               \+
  Fever                                             \+                                                         \-                                                       \-                                                       \-                                                                                               \-
  Wheezing                                          \-                                                         \-                                                       \-                                                       \-                                                                                               \-
  Pallor                                            \+                                                         \+                                                       \+                                                       \+                                                                                               \+
  Jaundice                                          \-                                                         \-                                                       \-                                                       \-                                                                                               \-
  Severe anemia                                     \+                                                         \+                                                       \-                                                       \+                                                                                               \+
  Iron-deficiency anemia                            \+                                                         \+                                                       \+                                                       \+                                                                                               \+
  Time to diagnosis (months)                        36                                                         12                                                       6                                                        14                                                                                               12
  Laboratory                                                                                                                                                                                                                                                                                                                      
      Hemoglobin (g/dL)                             7.3                                                        8.1                                                      10.7                                                     6.4                                                                                              7
      Mean corpuscular volume (fL)                  67                                                         61                                                       71                                                       73                                                                                               69
      Iron (50-120 µg/dL)                           8                                                          20                                                       34                                                       24                                                                                               102
      Total iron binding capacity (110-370 ug/mL)   478                                                        528                                                      390                                                      399                                                                                              458
      Ferritin (50-140 ng/mL)                       105                                                        3.5                                                      18.8                                                     171                                                                                              10.5
  On examination                                    Normal                                                     Normal                                                   Normal                                                   Normal                                                                                           Normal
  At diagnosis                                      Hemosiderin-laden macrophages in gastriclavagefluid        Hemosiderin-laden macrophages in bronchoalveolarlavage   Hemosiderin-laden macrophages in bronchoalveolarlavage   Hemosiderin-laden macrophages in bronchoalveolarlavage                                           Hemosiderin-laden macrophages in bronchoalveolarlavage
  Chest X-Ray                                       Reticulonodular                                            Common cotton throw                                      Reticulonodular                                          Reticulonodular                                                                                  Reticulonodular
  HRCT                                              Ground-glass opacities, consolidation, increased density   Ground-glass opacities, increased density                Ground-glass opacities, patchy infiltrates               Ground-glassopacities, acino-nodular infiltrates, left lower lobe and upper lobe consolidation   Ground-glass opacities, consolidation, increased density
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